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Abstract Of JP1 01 00411 

PROBLEM TO BE SOLVED: To surely supply 
Ink to a tip of a head and to achieve a stable 
recording operation. SOLUTION: This device 
comprises a head substrate 100 which is 
constituted such that a plurality of individual 
nozzles 20 that apply an electrostatic force to 
ink on an insulation substrate 10 are arranged 
thereon and an ink supplying means 40 that 
supplies the ink 50 to the head substrate 100. 
Each of the individual nozzles 20 is equipped 
with a V-shaped groove and the tip portion is 
cone- shaped and the part of or whole of the 
tip portion Is constituted of a conductive layer. 
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•y MBiiSMo 

[ff^JiS ] mE^-y ^■««^0^iSlJyX;^i^^J^i^7)H^^ 

imi izimcn-< y^'j^v MH#i^a„ 

m\mzm.\-^ih>ixfm%mh'\^X)v^^^-thi^o i<zm 

ia-< y^wmmm.(n^mx. o i;iB«s«ft:iiJt=^ai lt 

v-'x >y MB«^m« 

^-^hzt^w^t-t^mM 1 tiamo^ >'i7>?x -y h 

IBW^So 
[000 1 ] 

mmm.f<zm. mz-m\^i:^m.^^fzmm y^^m^^ 

[0002] 

JSJfit L-riBiiiE*±tc?lim^-t^:-Cia«F -y b^lJRic-t 

^zbizj: vmiA^sm-t^im^mit. a y^ -y 



<^ym.'f'^%mt^mm\^z\ic^xm%'K-'mm(^mmffi 

[00 03] '<50>f y^v-'x-y FTyy:^^{4. iI^tt•C 

ttjs, (a) mk{i^(^imz^^m^-^hmm.(^>w.Mzi, 

{f . #^^0356 -9429^^^18. mmi-59911-t^|g^# 

BS) (b) jims^tciD^^^ajtws^^E^ivs" 

[0004] ^y^'Jj^-y 'J > :^='tcffiffl$nsiBfi 

^■yH (lilT. ^y-iJ'v^x-y h^-y KtV^do ) Ji. ^ 

•yi^tcffa$nTiBi*ffi<7)igi^:^[fti (JiiT. mij^ 

l&ltv^a, ) (c#i6L^:*5:^>iB«&fi^^ra>'Ur;L'^ 
-y K ^fflfbS V ^ ^ . i £7) U T^L-^SM^ -y 

hi. ^zx\ lait^ 'y K c7)S $ * lasiffico fi t b&iii- 

i 3 ^ 5 ^ y^tSM^ y K ^Hffl-ftt-S ^ i: imTc^M 

MzX*)^BtpZtXU^£i\ 

[ 0 0 0 5 ] ^ X «y Maii^5^{4. mmmizMi^ 
■timMcr,mf}^\'^yxfut^^mmif i^tcx ^^itiK^^w 

m^zimcom^'^mmz^ omspw^t-y y^comm^^± 

t^-r< , <rfL*>ftfiByX;l'COBfSt >0<r)l¥Mt^-r>X 

v-is. $<i,tc, A y9-Jx.-yY(7^j[m\,zmm.<^>Ki^^m 
\^h:H^^zi5\^x\t. -iy9hmmhh\ ^mt^m^zK 

)i^Lxm^^fd-z-^mwAc^nmt)'^jX)vnEmt d * 

i^L, t.fz, Kmm^^z];:.hS.-^^m^^h:^^l,zi5\^ 

x\t. A y^^^mm(^mkwmt-jX)V(n^mt. o * 

-y Y\,Zii\-^X\t. mm!^\iZ-t}>ti:nm\-^^t&3M^/XlV 

[0 0 06] ^<7)j±:^j&fflv^^^rStfci,^-r 
(4, iaUSJEiT'IgS 5 0 xi m^cJDiaii K -y b (cfflS-T 

H L V ^;^c46 , mmm.om' -y K SrKjt-T >! i: 

v^x\t, mi^-yY<7^mm.mmxhhfz->sb\,z^ jnie 

»j±ioro1S*^^>^{4 WfftSosV ^-N -y F' $rM®-r.g. ^ 
t*i|aii-c-fcl.o :L(nfd^, Wk<r>-i y^-Jx. >y MBit 

^m.\>zii^^x\i. nti.(r>:fi^(Dh<nx'h-:'Xhmmm.(^ 
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[0008] mwmzii. mmm\^im\-^x4 y^m 
^mm^^h:tj^ (#iBBg49-62024^^ijig. mmm5b- 
4467^:^r^#BS) ^mLfzmm^^nrts^ yi^ 
?:m^^r-^\comm^-m^x 4 y^m^mm^'it?>if^ 
mm^^i - 5022i8-^i^iB#M) mm&m^tLX^^^. 
zti^ cr,:fmi>zt5 V , m&i^ -y vcom^t/^mmco r 

*\ hhimmmcri hmco-^ y^mmmm^sm 
t L^x^^yxji-uxmmxhhfzMz. y^mi 

m±tm\Bizi!iLx^mx'hi>. tfz, m^comimm 

iSi^i>:ff^iz}6\^Xli. ^\^mi,z4^^K^m^co^ y^m 

^ ^^mz^ Lxmm^'ti>zb t^x ^^cox\ mm 

[0009] 

tt^m-ni^zi: ^^mm^^^ y^mt Lxmm^^hif 

^cr,^ y^iyj^^y hmmmwiztiK-^xit. laif^'y 

./ X}V VXXhhZhi:)-'t:>^ a IS i D E&ihtl#5i>T* h 

Ma, im^'v Yomm.i.xA y9i)-^i^-nn\zn\^ 
x^^\,zimx% hfii^\izA y^m<m.'A'SLm.ipf-'S:'& 

[0010] t.fz. m^<r)f^mm!<&.hnm&.<nmmzx 
D ^ y^m^^^^^x%mm.v^^zim^^hzh 

(y. IBii^-y Y±.<7^VmLm^^-m\^'itifiK^Lxm 

\fx L4v\ -fefflEg^)-*-^ y^mco'&ii^^mz^'m'^i.z 
^^tMco-^ yi^mim^cr>m^^m.-}}-(='R'&Lxmm 

mmtm-^fz.. 

[0011] ^wm. -i y^^^z-^^fih^m'&'k 
A y^m<m.^&M.x^hWhmm<r>m.^^%x^mt. 

^^^hZht^<^'J^^^X{mx% . ifLtcJ;D. Ay 
[00 12] 

[ mm^wdi-th fz^co^^ ] ±timminm-t^rz!^ 
^^mizmi^Ay^i^:!^ vtmmmi. mm^z 
mm^^^^'^fzmwA y^^z^mji^^m^^t^ 

%zm.w.\.z^^^x mn^^x ieii«#:± tisit^ff ^ 5 
A y^; iJx. V hMimmmi^za^^x . mmm^±izmmA 



[0013] Zcni: 0 hz. immzi^hA y^i^3, -y h 

mmwiziii^xi±. A y^im^mizj: v^mm 
±i<zim^ixrz Ayy izM LTiigij / x/i-covmmx 
^'smmzm-^Kmmmmm < im-t^fz>^. Ay^ 
mm-^m^mtf^M< a y^mmmmmzmmizA y^ ^ 
im-r^zbti^x'^?>. ^fz. im^tifzA y^ii. v 
^mi^commzinf:^A y^i,zm<mmmmtiizx o 
im^tix\>^i>fzisb. fztx.Ayi:^^i<Dmm'^i?Mmm 

9 ommzms.-tWM^nmth z t t^x^ h . 
[0014] t.fz. A yyo^im^'MmxtihvAnmi. 
mh'\JX)v%\m^^ tLX\-^htL^^zAy-:7 ifimn^^ 
m^^h z. h *i^< , mm-umux)V'm:mmzWy 

m^Ml--tZ}:.ffit£\^. if¥tmzkhAy9'J^ v MB 

it^atcfcv^Tti. iK%tmu(7:i'mm^h'm<^£A y^ 
m^im-fh z t SCOT-. mM(7)m^uxj\^^m 

\-^rzA y9 i/x -y Yim&WnX. o (cyxVi^Sr^N^^tf 

I. 'i^mt^^j: ^-^zh. ^mmyxMi-mmi^zvmMtm 
^^Kxm-tmm^zhhzt . m^zx d /xjv^xcoa 

y9<nEmt.^t)^:iLt.^z}iti^t{:VK stc, mm/xiv 
'nm.9tm±Mmm^^m.Lx\,^hfzi^t<zA y-9\mm 

[0015] 

A y^ 'J^ -y Mmms<7)iim^j:mmmmi:tmmzm 
Hjt-^&o Hifi, :^mmcr>micommmmi,zmi^A 
y^^^-y K^ffli/^/s^ -y Hmmm(om^ 

[0016] Ell tcijt^T, im^y vimm^ui o 
±tTi^^ mzMm^tifzmmyx;u2 o ^miitt-s^ 

<y 1 0 0 h . ^co±izis.m^tifzA y^^umx 
msot. j:Kimi^^tLxu^^ mmmmi oizi,±\z'~ 

9 (PEEK— Poly EtherEther Ketone—) ^rt'V)J[lX 

mzmd-zmm^^. h h^-^\±mmm^::i- v ^Ktz-^ 

"y^y^Xtm^^^tiX^-^h. %tmMM 1 0 co±Htc 
flSS'jyxVP2 0^feS^-l.7t:46<7j«l l^ij^niiSix 

mi 2it. -A^ibtxmmmzjfm^itx^^^tK * 

[00 17] n^Ay7mW^l±. HSti^^tL^j; 

ate. ^»*«i oc^sffi^>^>«H^3T^ftaisc*ffM 

StL/tiS 1 2 i: . S« 1 0 <7)SHtBX ^9 #(t ^^n^cS® 
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[0018] 0 it-^m^nti^^^ D . 02 

[ 0 0 1 9 ] y-^mummi3 oii. *fi)»«?i o t 

IIIJR«SS§3 1 i;^-pTV>^. ^fc. ^-y FS^Kl 0 Oi: 

m^mmm. 3 o sr®-^ t;^c t § tcti, 

1 0 0(7)V^^?StO?^$^^fift(^^rBl//T-^ , -f > 
?m2 OSrffMtTV^S. ^ >'^'[ElKffl(7)?S«illTffl^g?F^ 

4^*ra*>^:VT>, ;Lff^;Lti±. aS-Y y^'HURfflcoSl 2 

[0020] ia®^>/ 4^°>'7°at/w y^m.s&'S: 

#tf^ >'i?SaE«1f 4 0*i»ig!Stl.T*> y , -O-^ 5 0 

[0021] :^mmmm\,zi^h4y^'Jx. ■/ h 

J; ^mm^fifz^ y^ 5 o(±^ y^mm^2 1 ^iliSt 
■c^v F5ts^^:sija-r^« y^m^^2 1 {±v^^?« 

tcfcv^T%^J^t3»-:5X^ffi5«:'3*i{^fflLT. yi> 

5oi,±mmz4 y^mmiiLWTh^imuxfua)m^^ 
22^bi^^^iv^. im^ittz-! y^^Atw^imim. 

ib?>mmi^zm-i> t . *3i-=5r-^ y ^ 5 O Ji-f y [HitZffl 

*^3 OtffM§iX/^c«^3i'5-C. ^HRhms 

tis, RS^i oo^zt5\^xit. mmmm.1 otm 
miz-^ y^mmm&Ms 0(/)mi^-^yi^izMLx%vM 
mzm-^<m^mwmj3^Ri^-i-tzmz. ^y-^^m 

^z^^-tt.-hti-'^t'^b^xh. ^cni.d\,z^ ^^^-!y 
^i:mizmm^-^^^tl,zJ:r)^ \mUXjV209tm^ 

[ 0 0 2 2 ] y ^ 'y vmmmmmmmzK^ 
t . mw\yx)V2 o>iZwu rxmsMi ot^t^n'^^^ 

ATXh. LxmUiT) C 1 . 5 k Vcr,m.Kt)^'H-x.hti.. 



b Lx , mt\i^ym>>z 5 0 0 vcoJvvxm&fiM^^ 
iih. -If. $mmi^6oco^mizmii-t,tifzM\^m& 
6 mi(^xoi>zmmmiiovi,zm.^^ti.x\^^. 

fllSijy X";k2 ocoo *><7)f£Sc7)fflgijyX;L'2 0 A^'jj- 

yttffi ( 5 0 0 V;i)SEpjD§iXfc««g) t^^i^ . ^^'-YTX 
DCl. 5kVtC500 VCO^'NVPX^Ey&JMa^ttfc-^ 

tt2 k vio«j±:^)ijpi3^ h , :ty^mt^^'r>fzmmyx 
^%^Ltz4y^m'5 i>f)iWffiL. «[S]«ffi6 itc5i 
•rs. tJt. Ay':^mim^m.2 2i]^h4y-^mhLx 
mt<^^mtmt.^mmmrifi^<^j:'yfz^ y^ii. ^ 

■y H*«l 0 0<7)SffiS.VKMtcfl;M§iX7t:«^'f y9 

mmm i 2 ^ex . ^®-f ^i^^* y 4 1 \,zm> 

hiXXU^^fih. 

[0023] icT) j: 3 i,z:^m^mmi>zi6\^xit. mm 

jX)V2o\i^mt^^Lxi5^'}^^t£<h%,mconm± 

ft h ^'smmzm-^ < 5fi ^ ■^im:b s . >- ^ 5 0 £7) 

X)V2 Qai^^m^zmzh^'>m<ri^^WBm.zm-yX 

\^<fzmz. -i y-:7(nmmM.x^hmmJX)v<7:>m3t 

^2 2\zmmzw\mth. ^y^mcoana 

hmmiz'ij^ozbt^x^h. 

[0024] tfz. vmnt'Mxumm^ijtm^^x^'^ 

^fz^{z. ^y-^30 tim-n\^>^z^dix\i^ Lm< . mmm 

mmm*^±tfzm-'^x-i>'^'y v^mmx<^j-( y^soco 
'^miz-^t^^m^'j'-'^j:^\ b\yr>fzm<^.ti^^i>. 
iz. mmyx)P2 o^m^^m'om--\ki^Lx\^6zb 
i 0 . -i yi'm3 1 c7)ttajfi[a*^^^t. mm^^Kh 

mwh :l b ifx^ h . mw\yx)v 2 0 {tw-^'tmfz'^x 
mm-^zbifix%tfz)sb. ^mii^bo<nm^^zii 

OJM«^l> Zb1fi^j:< t£*).^-y h'»#^«<f*o^ b 

i,X'%h. 

[00 25] ii5{i, \m\yx)V2o%mmc^)mm\ 
^^.hf^hcoxh^ . 05 (a) mmmmmti-^^ft 
mmyx)V23<r>%m-, -\mixv^fz^nmi.zmi^ 
■thm^.b^ji'^x^'^h. mAmmbim.Lxnt'^m 
mzav^xmrny X)v 2otii^^h mmim < ^ -) t i ^ 

cnm^. i:.^^^Mm'm±.xcr)mm^'^mb^j:t. z<n 

b%.-^'y FS^l 0 iL\.zm^^iX-h . mmyx)V2 0 
^^m-htz>sb(^m\ 1{4. V#:ff^«i:^r-S. 05 

(b ) a. imwmwh'^tzwmy X}V2 6timm(^ 
vfmvi^^Lxti^ m^:^) . '^■yvmmti^^jM.fz 
mmmm^miK)mi^b^j:'^x\^^ mf^^) , zcr, 
X d^ffiitt 'm\yx)V2 ^ifi^h\,zmm\Y.'t 



(5) 



10-100411 



[0 0 26] ii6<±. >\-7Fa«i oocn^mm^^L 
m'o 1 3ti-mfxh^. ^<^im^-y vitm^tmrnt 

^Srticj; o-ty^mizm^^^fzLfzt^ummx^ 

3^im^:itizx'o^c^X5^j:m^izh. 

[ 0 0 2 7 ] <^tc. ^%m(om2<ommmmf<^%h^ 

y9Vs. -y MBI*gat30C-»TSJBH-r-S.» m7izm2cr, 

mmmmiz ^ h leiiSB^o ±ssi5 ^k-t « mi^za^-'^ 
T{±-^-y FS^i oQ'kmi^-thim.mmi Qt-<y^ 
mummwi3 0hcr>mmm.m^y^mLxi6'). ^zt^ 

^^^o«j?!ctcov>T«sji 1 c^mmc^mm^zimmmmt 

nWX'hh, ico J; -3 l,zmmyXjU2 O 

vmMM-^^-^ y^5 0 timtitz tLXi>. ^y^50 
{«'jyx;i^2 oioarotcni Da=^T'es-f yi^siRH^ 

Ml 2^tiIfLTVK/"iftT\t>S<. Lf^jO^-oT. 

5 o*>mfg~r^wjyx-;L'2 o^iifim-rs^a^*^^ 

;k2 0St1iSli^*^^«§:fi.TV^|>«^^:it!R-t^ t . 

mm.mm&T'ti.tzMzmsux>\.2 o *%M-ri.ffii^ 
commmwx'^:^. 

[ 0 0 2 8 ] j^t;, :^^mcom3commmm.i:tm-t 
msi,zm3<r>mmmmiz^hAy'^i>x.-yhtm 
mm.^ziinhm%ux)V2ocn^mi>^^^, nsji^v 

-y 1 0 ocry^mmxh 0 . mmyxiu2 OCOS* 

S^ICX y ■/ h 2 4 :^j^ffM^fLT V>S . ^ <7)X y -7 f 2 4 

iz^ y ffM^-^ .r t t^x'^ h . zixmv<r>m'^^z-^\-^x 

{iis 1 commcommt mmxh^. \muxfV2 o i^tc 

;P 2 0 coft5fel^{±^«t:3£v ^m^t^^r o T y , ^ ^i? 
«*&tg:ti35^ffiT-r-l.o 119 (a) iz^-tidl^z. 

mmyx)U2 oc7)M%mzmmmtimi^i'Z:^ -yh^ti^ 
zti,zi.y)mmti^±^si,zn^tix\^^m^'¥. m9 

( b ) iZi^-ti d iz. 5feStom*2 2 fc V««c0i£2 5 

t^>'^-ic<7)*i-^^rt''(i, mmyx)i'2 o^o^jts^o 

-f >- ^ ffii^*«fS ii^So *iflilS'J ./ Xfl- 2 0 



•c\ mw\yx}\^ 2 0 to3tss 2 2 icx y ^ n 2 4 ^jfm l 

T*3<i:. -^>'^5 0^xy>yb2 4O-^fc$i«*& 
T"#ix{f . X y .y b 2 4 rttc43ft^^«JI*(Cj; D . 

5 0{ilIgijyX/k2 0£7)fi5t[ii/\t|rj3ix-S 
[00 29] Cixt i 19 . »jg±<7):^fi-^t i OfflSiJy 

T ^ , y 5 0 2:ffill(;:HiS'Jy X/l 2 0 £7J.7tStcet*& 

^ S . 1 3t . *MfiiO ff^ffiT-S^B^ L/C J: 0 A y 

-y b&?fMt-|.<:0T1i^:< . m.%mz<r>?^mA^-^£im%k 

^'fhi^o^zmm-hzbi.zj^-^xi,. -{y9mkmfi<r> 

[0030] 

v^<nm^^Lx^^hfz)^{z^ m(^)^mz^m^tifzA 
y^^'mm\,zmmyx)vm.9t^^him^^ z t t^x 

[00 3 1 ] v«srtgi5Tii^ y^t,znLx%mm.mz 
m-j < m mmmtit^m lx v ^:i>tzMz-! y^mm<^ 
'sm^mcommb\>-^-yfz9\-n.i)^^tfz^xh'ox 

flisiJSffio^feST-co-^ y^^izmi^mm^i&Knt 
hzb t-xt . ft iMtti^ftv m^mmx^ h , 
[00 32] t.fz. mm'7s-m\^x\-^hfzi^\,z^ y^t>- 

l^-r^MS'Jyx'/i'tcsiEtti-r.S. Zbifit£\-^<r>\t^m<^z 

[ 0 0 3 3 ] $ J^fc. fflS'jyx;^5festx y -y h ^JgJt 

t J; 0 - m&}L<m^9.-^ifi^\^fz%-^^z%,^^ 

s L/:;»ff ^ w«-r ^ i ^ *^"Biig t ^ y , ^ 

[0034] 

[HI] *^BJtc j; § >'^' ^-'x V ME^^B^O^ft^ 

[ H 3 ] HI 1 £7)^ i^x >y MaH^a^O^ -y HS«5t 
[114 ] 1^ 1 J; ^%m^-/ h'oyX;Hfe 

[H 5 ] m 1 ^mmcommizx ^laitK^y Kso^^f^M^ 

[ H 6 ] m 1 c^Mjficoj^Wtc J; IBUks -y b' oM^rSS 
[117] m2iO||St^}^®fcJ;|.-<y^'i^'x -yhiea^ 



(6) 



10-100411 



■tm. 

1 0 m»Mm 

12 ^g-Y>'^'IllJRv)^8S 

13 ftWO 

2 0. 2 3. 2 6 fflS'iy^^VW 



2 1 ^(y^mikiM.^ 

2 2 fflS'Jy X^l^^i^ ( y^iBttmffiS ) 

2 4 X U b 

3 0 y:^\^\&.mmm 

3 1 ;^i^[lIJR?jfLiE# 

4 0 -(yi^m^mm 

4 1 s®-^y^isff^>-^' 

5 0 

100 -^'yM 



[01 ] 



[023 




100 




[03] 



[04] 




22 20 22 20 22, 20 



[08] 



24 24 24 

100 ' 20 X 20 20 

\ /tV /V /V 




10 12 12 12 10 



23, II 23 f I 23 I I 



(q) 



(b) 




10 12 12 12 10 



26, 



26 



nvn ^ 



^ \2 ^10 



-r 

10 
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[H6] 



100 




22 



[09] 



22 

\ 



22 



- — 10 



{<]) 



(b) 



azmmm ^ Ji m ^ 



[H7] 




(72)^0^* m m m ^ 

?*s;iiKjii^flT*KW^r&]SSHri m^i 

(72) ^mm ^ m M ^ 



